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excess or nines. The ren|L 
ositjve integer is divided \iam 
when the greatest possfttleT 
»vc been subtracted fronyij 
imaindcr determined by ^ 

digits by 9. Ii is custom^ 
ro restrict the process to pL 
xcess of nines in 237 h 3$1 

3 (or 2 + 3 + 7 = 9 +£ 
ig out nines. 
xss. See spherical- 



«. Payment of obligate 

use of money; by use of > 
orders, exchange of accou 
inge* Exchange carried u 

(between countries). ThelL 
ge is the value of the.^fi 
is of the money of one^JT 

versa). ' 

n. exdrde of a triage 
ibed circle of a triangle. 

adj, law of the exchidedsl 
ion —Jaw of contradictio ' 

adj. mutually exclusive^ 



V, n. method of exhau_ 
ly invented by Eudoxus j 
chimerics and Eudoxus) ^ 
circles, ellipses, and segm 

volumes (pyramids anj$ 
QSists of finding an increaj 
uence of sets whose aM 

than (greater than) th^l 
ising (decreasing); thcn^| 
pproaches the area of f 
region between the boL_ 
id the approTdmating sej$i| 

adj. existence theorem.: 
3 the existence of at =Ii 
i specified type. ExamjL 
icntaJ theorem of algebra! 
' any polynomial p ofr'-ijej 
nplex coefficients, there $3 
ex number z for which. jj| 
ts a solution for a systejj 
i in n unknowns if thi-A 
fficients is non2ero"; (3)^ 
ttinuous on the close*?* 
d y, are two real numriei 
lution y of the differentf" 
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M*f{x)y +g{x)y = A<*) for which y » i s 
gptous on y(a)=*y 0r 8n d /{a) = y . 

S&iment that establishes an existence theo- 
an existence proof. See uniqueness — 
iess theorem. 

VT1AL, adj. existential quantifier. 

1Q adj. exotic fbnr-space. See Donald - 

i sphere. Any manifold that has a dif- 
^strucuire of class C and is homeomor- 
^tou) inoip hlc » 10 a totuxtd sphere. 

J'ED, ^ expanded notation, Tnc 
fepepresented by 537.2 i n decimal notation 
-fe te represented as (5 . 10') + ( 3 . J0 ) + 
fflZ'W* which is an expanded numeral 
g&taniple of the use of expanded notation 
^numerals with positional value under-* 
tor 537-2, is using positional notation. 

* ON ' *- (l > fo ™ a quantity takes 
Wm ten as a of terms, or as a contin- 
fcropuct, or jn general in any type of ex- 
||^ n dedHon„ S*,«£E££ 

K m ? y ^\ theorem - © act, 

^1 r„^ ain '" 8 ^ farm of a 

!M3; Increase in size. 



Experiment 



mathematical expectation. Same as ex 
pecitjd value. See beJow. * 

EX-PECT-ED, adj. expected value. For a dis- 
crete random variable X with values { x ) and 

«L i u 'v. f 1,1,5 sum ,s fi n«'te or converses 
absolutely. For example, if two coins STSS 

J* £ i^. 1 ** 3 * 3,1(1 on* to™* ^ils, and paw 

St\ Z K .t probabilit y measure defined on a 
set 5, then the expected valoe of a function / is 

J /dp [see iNTEGRABLE-integrable function]. In 

particular, if / is the probability density function 

able KeT CnCy ^''^ *V ^tK? 

is the expected value of ^. The quantity ? 



SSw! 5 .f X f r ,Si0n - o 1116 ^"ston given by 
womial theorem. See binomial -—binomial 

t of linear expansion, thermal expan 
[volume (or cubical) expansion. s« 

^ * ?< tcr « ni, »an*- See deternu- 
•M»n,(of a function) in a series. Writimt 
IS of^"!, 6 !/ 0 ^ Action fof 
K?fa n ^ hC • Variables (or which "«prc. 
fuoctton in some other sense). The 
*«• also spoken of as the eJSto fS 

Ki^J 10 ^' ««P*e»«lo« of life. The 

jg«£«r of years that members of a gitS 
®^be expected to live after attamfna a 

l&^SLi 0 .? morta,i » * W ^o 

gg^^iete expectabon of life as disrin 
feum£ te of eS[ r tetiOB - 

8Pfa ^molf avcrage nuinbCT of Wars 



. J,il «" outcome." The a 



uct ^ry of two independent variables X and y is 
equal to the product of their expecte/vSs If 

Probability denszty function is /, then 

£[0(^] = /_% (<)/(/)A ; 

is the expected Tame of <4. Svn (arithmm!^ 
average expectation, 

Uon. (arithmetic) mean. See n^n mome^- 
moment of a distribution, ivm^JSglo. 

Sfc^if OT t rhead eXpens «- Adminis- 
trative expenses, such as salaries of officers and 

St and S ;.r/ S f Iosses «J 

dai! ^L P ^ ^^"on. at sometimes in- 
dades some of the selling expenses.) 

tax« ^hST* ^"ses such as insurance, 
taxes, adverbsm^ and salesmen's wages. 

o^S"^H N ?"'' ,,C5te ^> Any operation 
or process of doin 8 or observing something ha£ 
pen under certain conditions, resulting m 
final -outcome." The collection of all £S 
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